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SCIentiiic Appreaches

Historic Tahoe data
Literature

New monitoring

Lab experiments

Field experiments
Demonstration projects
Statistical analyses
Modeling - with verification
Best professional judgment




Use e Scientimic Viedelsrfor
Vianagement

* CARB - deposition modeling
« UCD DELTA - LTAM

» Tetra Tech - LSPC (hydrology and loading)
» Hydroikos - statistical modeling
e GeoSyntec/nhc - SWMM (stormwater), PLRM

« USACOE - load modeling
* Nat. Sed. Lab - CONCEPT/AnnAGNPS

« UC Dauvis - Lake Clarity Model
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New:Science - Eine Particles




Conceptual Diagram of
Light Scattering and Absorption

Number, Size, Composition & Distribution
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Contribution of Fine Sediment, Algae, DOM
and Water to Tahoe’s Clarity Attenuation




Contribution of Particle Size Classes to
Total Light Scattering
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Reliaplie’ GlSHtand-Use Layers

6 Miles

. Project Streams

" Lake Tahoe
[] Lake Tahoe Basin
Final Composite Land Use
[ 1 Residential_SFP
Il Residential_MFP
Il CICU-Pervious
[] Ski_Runs-Pervious
[ ]Veg_Recreational
I Veg_Turf
Water_Body
I Roads_Unpaved
I Vey_EP1
B Veg_EP2
[ Veg_EP3
[ 1Vey_EP4
[ |Veg_EP5
[__] Residential_SFI
I Residential_MF1
Il CICU-Impervious ¥
Il Roads_Primary - Legend
[ Roads_Secondary : i % g [ Zoom In Area

= i I Lake Tahoe
I Hard Impervious Cover
Lake Tahos Basin

1] 5 10 Kilometers
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Distrpution off Land Use and Candl Cover;
Classifications in the Tahoe Basin

Areain Impervious
Basin  Proportion ness of

Land Use/Land Cover (LULC) (hectares) of Basin LULC
Commercial/lnstitutionl/Commun./Utility 1,112 1.3% 36%
Multi Family Residential 1,153 1.4% 27%
Single Family Residential 4,037 4.9% 18%
Transportation, Primary Roads 231 0.3% 100%
Transportation, Secondary Roads 1,105 1.3% 100%
Transportation, Unpaved Roads 154 0.2%
Vegetated, Recreational and Turf 1,044 1.3%
Vegetated, Unimpacted 72,971 87.7%
Water Bodies (not including Lake Tahoe) 1,380 1.7%




s OSPNE Jepc C
Dry Deposition Wet Deposition
(MTl/yr) (MT/yr)
Nitrogen
NO3 29 18
NH4 87 14
DIN 116 32
DON 31 31
TON 39 32
PN 7 <1
Total N 155 63
Phosphorus
SRP 1.3 1.0
Total P 3.5-5.4 2.6
Particulate
Matter
Fine (<2.5 um) 60 74
Course (>2.5-10 um) 169 69
Large (>10 um) 357 20
Total PM 586 163




AgleementirGreuncdwaieriteading
Constituent US ACOE Thodal
2003 1997
Total Dissolved 50,000 60,000
Nitrogen (kg/yr)

Total Dissolved 6,800 4,000
Phosphorus (kg/yr)

Discharge Rate 6.4 x 10/ 4.9 x 107
(m3/yr)

Assumes no particles >0.5 um enter via GW
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Upland Ceading

Watersnea vViedel




Stermwaterivieniiernng

» Meteorological Stations
« TMDL SWM Sites

Heyvaert & Thomas




Stemwater Vienieing
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Precipitatien: BDuing SV

~80% of 25-yr record




SWIVIFSampling Erequency;

Site Name Events Flow (%) Events Flow (%)

2003 2004

Andria Dr. 12 28% 12 12%
Bonanza Ave. 17 82% 2 7%
Bijou Creek na na 43 86%
Coon Street 13 na 10 4%
Don Cheapo's 15 36% 21 23%
Dale Dr. 16 83% 18 37%
Glorene and Eighth na na 7 62%
IV Raley's 21 38% 26 34%
Mountain Dr. 4 60% 4 3%
Northwood Blvd. 15 9% 28 40%
Osgood Ave. 17 68% 28 58%
Regan Beach 14 86% 21 15%
Roundhill 4.2 20 36% 7 32%
TCWTS 24 42% 26 13%
Speedboat Ave. 26 86% 32 75%
SLT Casinos 3 3% 32 10%
Shivagiri na na 16 26%
Sequoia Ave. 12 na 8 7%

SLT-Y 26 26 74%
16 19 32%




Consiant Velume Sampling fer Event
Viean Concentanen (EVIC)
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RParticle Size Distibunen (PSb)
Analysisiin Stermwater Sanples

Differanaal Yolume (Average) (2 5.0
CO-ASC 0312081703500 $av

ot ﬂﬂ I H” iia..

11 E 1D 20 40 100 200 400 1000 2000
Farticle Diametar {um)




Urbban: Particle: Distrhution

(No./mL x E+07)
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Stermwaterivieniiernng

Osgood Ave.
D

Andria Dr
Speedboat
Sequoia Ave.
Regan Beach
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Event Viean Concentrations




Event VMean Concentrations




Event VMean Concentrations




Land Use Name

Residential SF (P/I)

Residential MF (P/I)

CICU (P/l)

Roads_Primary

Roads_Secondary

Ski_ Runs-Pervious

Veg EP1

Veg_EP2

Veg EP3

Veg EP4

Veg EP5

Veg Recreational

Veg_ Burned

Veg_ Harvest

Veg Turf

Roads Unpaved




ParticlerSize DIStikuien 19y,
Viajel SeUce Cateq ol

Atmospheric Deposition




PSPV VIa|err Seurce Cateqgery.

Stream Runoff




PSPV VIa|err Seurce Categery.

Urban Intervening Zone Flow

Urean RUnoii; S o0
Streamiilow, 13EF05
Lake 7LOETF0S




Urban Intervening Zone Flow

Calculation of Multiplication Factor

3.5E+20/1.1E+18 = 319
7. 7TE+16/3.5E+15 = 22




ParticlerSize DIStikuien 19y,
Viajel SeUce Cateq ol

Stream Channel Erosion




REVIEW eI Appreachiior Eine Paricie Ceading




REVIEW eI Appreachiior Eine Paricie Ceading




Upland Ceading
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# Particles (<20 um)

M Roads_2°

B Road_1°
CICU
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Fine Sediment Particle Number Estimates
(particles less than 20 micrometers):
Percent Contribution per Source Category

Stream
Channel Atmospheric

Non-urban ) .
Upland Erosion Deposition _
plan 4% 15% Shoreline

9% Erosion
<1%

Urban Upland
72%




Total Phosphorus Estimates:
Percent Contribution per Source Category

Shoreline
Groundwater Erosion 4% jphan Upland

15% 38%

Atmospheric
Deposition
15%
Stream
Channel Non-urban

Erosion 2% Upland
26%




Total Nitrogen Estimates:
Percent Contribution per Source Category

Groundwater >horeline

12 5% Erosion
0.5%

Atmospheric Urban Upland
Deposition 16%
55%
Non-urban

Stream Upland
Channel 15.5%

Erosion 0.5%
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Coniliidence: & Unceraipby,

Number of
Fine
Sediment
Particles
(x10%8)

Urban 348
Non-Urban 41

Total Total
Nitrogen Phosphorus

(metric (metric
tons/year) tons/year)

Source Category

Upland

Atmospheric Deposition (wet + dry) 75

Stream Channel Erosion 1

:
Groundwater NA**

TOTAL 481

Based on reliable and extensive field data or
modeling supported by extensive field data.
Peer-reviewed studies exist specifically for the
Tahoe Basin.

Weight of evidence provided by similarity to other
independent studies for Lake Tahoe.

Scientific reasoning supported by TMDL Team.
Additional studies not likely to yield significantly
different results.




Coniliidence: & Unceraipby,

Total Total Number of
Nitrogen Phosphorus Fine Sediment

(metric (metric Particles
tons/year) tons/year) (x1018)

Upland

Estimates based on field data or modeling;
however, the supporting data base is either not
extensive and/or comprehensive.

Primarily non peer-reviewed studies exist for the
Tahoe basin.

Weight of evidence provided by studies for Lake
Tahoe is limited.

Additional studies will improve our understanding
but not likely change broad-based management
strategy.

Source Category




Coniliidence: & Unceraipby,

Total Total Number of
Nitrogen Phosphorus Fine Sediment

(metric (metric Particles
tons/year) tons/year) (x10%8)

Upland
Atmospheric Deposition (wet + dry)

Source Category

e Estimates based on a single study that was
considered preliminary or not enough data was
collected.

e Additional studies are needed to support
management decisions.










Size DIStripuUtion oF
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Estimated Particle Load
Numbers

10
Particle size

—&— Upland Runoff (Urban)

—l— Upland Runoff (Non-urban)
Stream Channel Erosion

—A— Atmospheric Deposition

—a&— Shoreline Erosion

—@— Total




Relationship Between
Total # Particles and Secchi Depth

@® Sample Data
Linear Fit
- - - 95% Confidence Band




What do Particles Look Like

5.88p 17.88kV 2. 31kx

4-11-2881 14:51




Particle Distribution in Lake Tahoe

Summer

1 10 100
Particle size, um UCD-TERC




Contribution of Fine Sediment, Algae, DOM
and Water to Tahoe’s Clarity Attenuation

Fine Sediment A

Water a(w+CDOM)
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